Parasympathetic regulation has been consistently linked with better emotional functioning in childhood, but it is still not clear if parasympathetic regulation serves as a transcontextual marker of adaptive emotional functioning or if this link is contextspecific. This study tested this by examining the specificity of the relation between parasympathetic regulation in distinct types of challenge tasks and different aspects of children's emotional functioning. Emotional functioning included parent-reported emotional reactivity, parent-reported general emotion regulation ability, and childreported emotion regulation strategy knowledge. One hundred and forty-four 4-to 9-year-olds (M = 6.88 years; SD = 1.80; 52% girls) participated in a cognitive (inhibitory control) and two discrete emotional (disappointing, fear-eliciting) challenges.
| INTRODUC TI ON
Theories on the function of the parasympathetic nervous system (PNS) have long argued that the PNS evolved to support the neurophysiological foundations of affective processing and is thus implicated in adaptive emotional functioning and self-regulation (Porges, 1995 (Porges, , 2011 Thayer & Brosschot, 2005; Thayer & Lane, 2009 ). In fact, better parasympathetic regulation (in the form of higher resting parasympathetic function and moderate changes in parasympathetic activity in response to a challenge) consistently correlates with and predicts better emotional functioning (Calkins, 1997; Calkins & Keane, 2004) . Although the importance of PNS functioning for emotional development has been established, it is unclear whether PNS regulation is a transcontextual marker of adaptive functioning, as would be suggested by measures of PNS functioning that predict adaptive responding independent of the specific outcome, or if the link to adaptive responding is specific to certain task contexts and emotional functioning outcomes. This study addresses recent calls to characterize children's emotional functioning by clarifying our understanding of the role of context (e.g., Hastings, Klimes-Dougan, Kendziora, Brand, & Zahn-Waxler, 2014 ) by examining PNS regulation and its links to emotional functioning across multiple tasks.
| Is parasympathetic regulation a transcontextual or context-dependent marker of adaptive emotional functioning?
Respiratory sinus arrhythmia (RSA) refers to high-frequency heart rate variation in the range of normal respiration that is controlled by efferent fibers of the vagus nerve and has often been used to study the relation between the PNS and affective functioning (Calkins & Keane, 2004; Obradović, Stamperdahl, Bush, Adler, & Boyce, 2010) .
Changes in the magnitude of RSA from rest to a task indicate active PNS functioning (Porges, 2007) . Decreases in RSA, or RSA suppression, are thought to be elicited by threatening or challenging stimulus that require the mobilization of resources for active coping (Hastings & Miller, 2014) . In contrast, increases in RSA, or RSA augmentation, are usually observed when the task/stimulus is not particularly threatening or challenging, supporting calm engagement with the task. By measuring RSA across tasks, it is possible to assess PNS functioning in a more dynamic way, as the demands of each task will result in different patterns of decreases or increases in RSA (Porges, 2007) . Thus, in the current study, we aimed to explore multiple contexts that would be likely to elicit different patterns of RSA. By exploring disparate contexts including a cognitive (neutral task), a fear-inducing (or threatening) task, and a disappointing (but not threatening) task, we are able to offer an empirical test of these theorized links.
Because the PNS is essential for the body's calming response, theoretical accounts of PNS function have highlighted its role in self-regulation processes (Porges, 1995; Thayer & Brosschot, 2005; Thayer & Lane, 2009 ). By enabling control over one's behavioral and physiological responses, the PNS supports the ability to actively regulate arousal (Porges, Doussard-Roosevelt, & Maiti, 1994) . Because of this, Porges has argued that the PNS has evolved to support the neurophysiological foundations of emotional functioning (Porges, 1995 (Porges, , 2011 Porges et al., 1994) . Supporting this theorized link, research examining the relation between emotional functioning and RSA has found that higher resting levels of RSA are associated with better functioning across a wide range of domains, including social competence and emotion regulation (Calkins, 1997; Calkins & Keane, 2004; Obradović et al., 2010) . Moreover, some studies have also shown links between PNS functioning, both resting and reactivity measures, and maladaptive outcomes such as internalizing and externalizing symptoms, highlighting the importance of PNS functioning for emotional functioning more broadly (e.g., Hinnant & ElSheikh, 2009 ).
Although RSA has been theorized to be a transcontextual marker of adaptive functioning, findings from recent studies suggest that the link between PNS regulation and socio-emotional outcomes is more complex than previously hypothesized (Buss, Davis, Ram, & Coccia, 2018; Calkins, Graziano, & Keane, 2007; Hinnant & El-Sheikh, 2009 ). For example, meta-analytic associations suggest that the link between PNS regulation during cognitive challenges and adaptive functioning is slightly smaller than for PNS regulation in emotional challenges (Graziano & Derefinko, 2013) , suggesting that different reactivity contexts may tap into distinct (albeit related) elements of parasympathetic regulation.
Moreover, although RSA suppression may be the most adaptive physiological response in some contexts (e.g., a cognitively demanding engaging task; Quas, Bauer, & Boyce, 2004) , this is not necessarily true for contexts in which someone is attempting to enact or maintain a calming response (e.g., when faced with a sad film; Davis, Quiñones-Camacho, & Buss, 2016) . What constitutes the "most adaptive" pattern of RSA reactivity will thus be constrained by the specific task context. Recently, there has been an acknowledgment that the choice of tasks in which RSA is measured should influence how measures of RSA relate to adaptive functioning (Graziano & Derefinko, 2013; , but more research is needed to fully delineate the important differences among distinct contexts and the role of resting RSA in constraining these patterns.
A recent meta-analysis found that children with higher resting RSA showed more RSA suppression during tasks (Graziano & Derefinko, 2013) , suggesting that resting levels of RSA constrain children's reactivity. This is important, as not all studies consider both resting and reactivity measures within the same model. Although both resting and reactive measures of PNS regulation predict socioemotional outcomes, examination of both at the same time seems to give unique insight. For example, Hinnant and El-Sheikh (2009) found that although children's RSA reactivity while overhearing an argument did not directly predict internalizing symptoms, it interacted with resting RSA to predict it. Resting RSA was positively associated with internalizing symptoms only for children who showed an increase in RSA during the argument. The authors also assessed RSA reactivity to a star-tracing task (a cognitive stressor). They found that children who showed an increase in RSA to the cognitive stressor at age eight showed higher levels of externalizing symptoms at age ten. Resting RSA was positively associated with symptoms only for children who showed a decrease from baseline during the challenge.
Although we know that PNS regulation differentially predicts adaptive outcomes depending on the kind of context that elicited the parasympathetic regulation (Calkins et al., 2007; Hinnant & El-Sheik, 2009 ), greater insight is needed to fully understand the role of task contexts in these associations. The few studies that have explored multiple contexts point to the importance of considering different task contexts when interpreting the link between PNS function and emotional functioning. Hastings and colleagues (2014) explored the role of RSA reactivity to scary and sad films on adolescents' internalizing symptoms. They found that more RSA suppression to a sad film predicted more internalizing symptoms only for girls, whereas more RSA suppression to fear-eliciting films interacted with parenting to predict internalizing symptoms.
Calkins and colleagues (2007) explored differences in patterns of RSA reactivity across cognitive (effortful control task) and emotional (frustration task) contexts for 5-year-old children with and without behavioral problems. They found that children with mixed behavioral problems (children with more internalizing and externalizing symptoms) showed a different pattern of RSA responding than did children with greater externalizing symptoms only. But this study evaluated only one negative context, limiting what can be said about patterns across negative emotions. The study by Hastings and colleagues (2014) suggests that tasks that elicit different negative emotions should give rise to different patterns of RSA reactivity and that these should differentially relate to adaptive functioning. This is important, as the dysregulation of specific emotions (e.g., sadness) is often more strongly related to some behavioral problems than others (e.g., depression but not conduct problems). It is still not entirely clear, however, if these different patterns of physiological responding would be relevant for emotional processes that precede the emergence of disorders (e.g., poor emotion regulation). Thus, in the current study, we extend this work by focusing on precursors of psychopathology (i.e., poor emotional functioning) in childhood using a thorough investigation of different emotional contexts to elucidate the role of PNS functioning in the processing of emotions, and in turn, its implications for adaptive functioning.
| Emotional functioning in childhood
Emotional functioning encompasses children's reactivity to emotional situations and regulation of emotions and has been linked to better problem solving, academic achievement, and peer acceptance, as well as a reduced risk of psychopathology (Carthy, Horesh, Apter, Edge, & Gross, 2010; Cisler, Olatunji, Feldner, & Forsyth, 2010; Denham et al., 2003; Kim & Deater-Deckard, 2011; Raver et al., 2011; Suveg & Zeman, 2004) . Emotional reactivity refers to characteristics of emotional responding, such as the intensity with which an emotion is experienced, the sensitivity to stimuli that could generate emotional responses, the expression of an emotion, as well as difficulties recovering from negative reactions (Carthy et al., 2010; Kim-Spoon, Cicchetti, & Rogosh, 2013) . Emotion regulation refers to the ways in which we change our emotional experiences in the service of our goals and motivations (Campos, Mumme, Kermoian, & Campos, 1994; Campos, Frankel, & Camras, 2004) . Difficulties with appropriate reactivity to and regulation of negative emotions have been linked to many negative outcomes such as more anxiety and depression symptoms (Carthy et al., 2010; Suveg & Zeman, 2004) ; thus, a greater understanding of the contexts under which a link between PNS regulation and emotional functioning is present or attenuated would help us understand how patterns of PNS functioning relate to maladaptive developmental trajectories in childhood.
| Emotional reactivity
Although interpersonal variability in emotional reactivity is normative, some children show intense and frequent negative emotional responses that comprise hyper-reactivity to emotional information from the environment (Carthy et al., 2010) . This hyper-reactivity has been linked with dysregulated physiology in the form of amygdala hyper-activation and increased heart rate (Goldin, Manber, Hakimi, Canli, & Gross, 2009; Killgore & Yurgelun-Todd, 2005; Weems, Zakem, Costa, Cannon, & Watts, 2005) . Thus, physiological measures can offer important information about emotional reactivity and changes in emotional reactivity throughout childhood, but more work is needed to delineate the role physiological regulation under various contexts plays in this.
| Emotion regulation
Because problems with emotion regulation (broadly defined) have been linked with negative developmental outcomes (Cisler et al., 2010) , many studies focused on emotion regulation have used broad measures of children's general ability to calm themselves. But, measures of more specific emotion regulation processes, such as measures of children's emotion regulation strategy knowledge, are necessary to further our understanding of children's PNS functioning and emotion regulation. As children develop, emotion regulation strategy use shifts from relying on external and behavioral sources of regulation to more sophisticated, self-generated cognitive ways of dealing with emotions (Braungart & Stifter, 1991; Davis et al., 2010) . Rather than replacing simpler behavioral strategies, these cognitive strategies are added to children's repertoires, providing more options for managing emotional experiences. Children's strategy knowledge represents a novel aspect of emotional functioning that is often obscured in studies that examine only parents' perceptions of a child's regulatory ability.
| Current study
The goal of this study was to test whether PNS regulation is better viewed as a transcontextual marker or as a context-specific marker of emotional functioning. To clarify the findings from past studies that have explored links between some aspects of emotional functioning and RSA reactivity in the childhood years, we chose to study these relations in a sample of 4-to 9-year-old children. We measured PNS functioning during a resting baseline and throughout three challenge contexts (a cognitive task, a fear-eliciting task, and a disappointment task). We explored how these PNS assessments related to three aspects of children's emotional functioning: parent-reported emotional reactivity, parent-reported general emotion regulation, and child-described emotion regulation strategy knowledge. Although we expected greater RSA reactivity during the challenge tasks would be positively associated with emotional functioning, we had no a priori hypotheses about the most adaptive patterns for each outcome. But, based on previous studies showing that different tasks elicit different types of RSA reactivity (i.e., suppression vs. augmentation; e.g., , we expected the direction of reactivity that would be most adaptive for each outcome to vary based on the nature of the challenge and the emotional functioning outcome being considered.
| ME THOD

| Participants
One hundred and forty-four 4-to 9-year-old children (M = 6.88; SD = 1.80; 52% girls) and their caregivers participated in a biobehavioral study of socio-emotional development. Participants were recruited from inland southern California at public events, child development centers, and by posting fliers in public places.
The sample was ethnically diverse and representative of the area; Hispanic (29%), Caucasian (18%), African-American (10%), Asian (2%), other (2%), or belonging to more than one racial/ethnic group (36%). Parents did not report this information for 3% of children.
One caregiver accompanied the child to the laboratory, resulting in 24 fathers and 114 mothers taking part in this study (6 parents did not report gender). Families received an honorarium for their participation, and children took home a small toy. Study procedures were approved by the institutional review board. Written consent was obtained from parents, and assent (verbal only, or verbal and written for children seven years and older) was obtained from children.
| Procedure
Families came to the laboratory for a 3.5-hr visit. Parents provided information about themselves, their family, and their children via surveys. While the parents completed the questionnaires, the children were brought to another room where they took part in a series of brief tasks. Cardiovascular electrocardiogram (ECG) data were collected continuously during the laboratory visit. Seven self-adhesive electrodes were placed on the child's torso by a trained experimenter, and ambulatory devices wirelessly transmitted the acquired data to a computer in the laboratory control room. The child was asked to sit quietly for a few minutes after acclimating to wearing the sensors, to enable the first baseline of cardiac physiology to be obtained. After this, children completed several tasks, including the inhibitory control task (go/no-go), and the two emotion-eliciting tasks, all of which were used to derive RSA reactivity. Because behavioral measures during these tasks are also meaningful for our understanding of emotional responding in childhood (e.g., expressed distress during the disappointment task), we included behavioral measures from each task as covariates in analyses.
| Cognitive task
To assess inhibitory control, children completed a go/no-go task that was done before any emotion elicitation. Children played a short game on a computer, presented in E-Prime, in which they saw cartoon images of Pokémon and pressed the space bar as fast as they could whenever a Pokémon character appeared (the "go" stimuli). They were told to refrain from pressing the spacebar when a specific Pokémon (Meowth) appeared (the "no-go" stimulus). Children were given five practice trials, including go and no-go trials, to ensure comprehension. The task consisted of 75 trials (63 "Go" trials and 12 "No-Go" trials). For each trial, children saw a Pokéball for 5 s and were then presented with the target for a total of 3 s. Given how high accuracy was for this task (M = 92% SD = 12%), we used response times to correct "go" trials in analyses as a covariate. The task took about 10 min to complete.
| Emotion regulation interview
Next, children were interviewed about recent events that had made 
| Fear-eliciting episode
The fear-eliciting episode took place immediately after children were given a snack break designed to facilitate their return to a neutral emotional state. The fear-eliciting task was adapted from the Playing with Masks LabTAB temperament assessment task that has been widely used with toddlers and young children (Buss & Goldsmith, 2000) . The episode involves an unusual social interaction with an unfamiliar adult and is designed to provoke mild wariness. In this adaptation of the task, an unfamiliar female experimenter wearing a mask and a hooded sweatshirt waited in an observation room for the participant to enter. After the snack break, the experimenter guided the child into this room, asked the child to sit on the couch, then left the room and closed the door. Once the door closed, the unfamiliar experimenter turned to face the child and stood (without speaking) for 15 s. Then, she took one step toward the child, continued to make eye contact, and remained silent for another 15 s. Then, while still wearing the mask, she said, "Hi, my name is Jamie," in a neutral tone of voice. After an additional 15 s, the experimenter removed the mask and said, "Hi! I was just playing with some Halloween costumes. Would you like to touch the mask? Go ahead and touch the eyes. Now let's touch the nose together." She then offered the mask to the child to touch, play with, or try on and left the room. The entire task took about two minutes. The behavioral distress children exhibited during this episode was globally coded by trained research assistants based on the intensity and the duration of children's observed distress behavior. Levels of distress were differentiated based on the duration and frequency of distress behaviors throughout the task (5 = high distress; 1 = low distress). For example, a child who was smiling, comfortably talking, and showing no outward signs of distress was coded as a 1. In contrast, a child who screamed when they saw the mask, ran to the opposite side of the room, and/or started crying was coded as a 5. Inter-rater reliability was calculated for 80% of the files and was good (k = 0.86). This distress code was included in analyses as a covariate.
| Disappointment episode
Soon after arriving at the laboratory, children were asked to rank six toys from most to least preferred and were told they would receive their preferred toy at the end of the visit. After doing all the other activities, the experimenter told the child that he will receive a prize for the great job he had done. The experimenter proceeded to give the child a gift box and told him to open it. The box contains the toy that was ranked as the least desirable by the child, which was also broken. After one minute with the experimenter, the child was left alone for another minute; then, the parent was asked to enter the room to interact with the child however they normally would. This task took about three minutes; we focused on the first minute (when children initially experienced the disappointment).
The other two minutes were considered to be recovery periods.
Videos for this task were also globally coded for level of distress using the same scale as above (5 = high distress; 1 = low distress) based on the intensity and the duration of distress/negative behaviors shown during the task. Similar to the fear task, a score of 1 of distress was given to children who showed no distress during the task, and a score of 5 was given to children who showed high signs of distress, such as crying, throwing the box, or screaming to the experimenter. Inter-rater reliability was again calculated for 80% of the files and was excellent (k = 0.83). This code was included in analyses as a covariate.
| Stimuli and measures
| Emotional reactivity and general emotion regulation
Children's emotional reactivity and general emotion regulation ability were measured using the parent-report Emotion Regulation Checklist (ERC; Shields & Cicchetti, 1997) . The ERC consists of 24 items that form an emotion regulation and an emotional reactivity subscale. The emotional reactivity subscale consists of 16 items (e.g., "exhibits wide mood swings"). The emotional regulation subscale consists of 8 items (e.g., "Can modulate excitement in emotional arousing situations"). Parents responded on a 4-point scale how much their child was like the child described in each statement (4 = always; 1 = never), and responses were averaged to create the subscale score. Higher scores indicate more emotional reactivity and better emotion regulation. The internal consistency in our sample was good for the emotional reactivity subscale (α = 0.78), but poor for the emotion regulation subscale (α = 0.51). Exclusion of the item, "Displays appropriate negative emotions in response to hostile, aggressive, or intrusive acts by others" improved internal consistency for this scale, so we dropped this item and used the mean of the other seven items to create the measure of emotion regulation ability used in analyses (α = 0.66).
| Emotion regulation strategy repertoire
Responses to the emotion regulation interview were transcribed, and strategies were coded using a coding scheme used in previous work (e.g., Quiñones-Camacho & . The coding scheme included multiple strategies used to create our repertoire measure to better capture children's knowledge of strategies (Table 1 ). The inter-rater reliability for this coding was calculated on 30% of responses and was very good (k = 0.87). We operationalized strategy repertoire as the total number of unique strategies (e.g., cognitive reframing, cognitive distraction) reported across all emotions. If a child endorsed the same strategy more than once during the interview (e.g., described distraction to manage the sad and the scary event), this counted only once in the repertoire measure.
| RSA
Electrocardiograph (ECG) data collected during (1) a resting baseline (after consent, but before any task), (2) an inhibitory task, (3) a fear-eliciting task, and (4) a disappointment task were used. For the baseline, children were asked to sit quietly and look at a book, complete a simple puzzle, or do some coloring for five minutes. These instructions were meant to calm children and minimized gross motor movements. After the baseline, children completed the go/ no-go computer tasks. The emotion-eliciting tasks took place later in the visit. RSA was calculated offline using the Mindware Heart Rate Variability (HRV 3.0.2) software program. The high-frequency bandpass range for children in this sample (middle childhood) was derived from estimates of the average respiration rates of children in this age range (i.e., typically between 16 and 25 breaths per minutes) and set at 0.15-0.80 Hz (e.g., Johnson et al., 2017; Quiñones-Camacho & Davis, 2018) . This somewhat conservative range was chosen to fall between the recommended range used for early childhood (0.24-1.04 Hz; Bar-Haim, Marshall, & Fox, 2000) and adults (0.12-0.40 Hz; Porges, 1986) . Adjusting these parameters to fall between the early childhood and adult ranges has been used in previous studies with wide age ranges like this one (Porges et al., 2013; Quiñones-Camacho & Davis, 2018) . RSA was reliably scored in 30-s epochs, and RSA for baseline and tasks was calculated by averaging all epochs available for that task. Coders' scored RSA values for each 30 s epoch had to fall within 0.1 of each other to be considered reliable; 25% of the epochs were double scored (percent agreement for RSA values within 0.1 = 97%; e.g., Davis et al., 2016) .
RSA reactivity was calculated as the difference from initial resting baseline to the given task (task -baseline). Negative RSA reactivity scores represent suppression (decreased RSA in response to a task), and positive scores represent augmentation (increased RSA in response to a task). There was some variability in the patterns for the children in the study, but most participants showed augmentation to each task. A total of 9 (7%) children showed suppression during the inhibitory control task, 44 (35%) children showed suppression during the fear-eliciting task, and 33 (26%) showed suppression during the disappointment task.
| RE SULTS
| Preliminary analyses
We first examined whether any of our variables of interest differed by gender. There were no differences between boys (n = 69) and girls (n = 75) for most variables, all ts < 1.502, ps > 0.135. The only gender difference was in emotional reactivity (t 110.903 = 3.306, p = 0.001, d = 0.628), such that boys (M = 1.931, SD = 0.552) were rated as more reactive than girls (M = 1.666, SD = 0.368). Because of this, gender was covaried in analyses.
| Missing data analyses
Eighteen participants were missing some or all data. RSA variables had the most missingness, due to movement artifacts, electrodes falling off, or children touching the electrodes. Ten children were missing resting RSA data, 12 were missing RSA from the Go/No-Go task, 16 were missing RSA from the fear episode, and 18 were missing RSA for the disappointment task.
Because resting RSA was part of the reactivity calculations, the 10 children who did not have resting RSA data also did not have RSA reactivity data. To retain all of our participants, we multiply imputed missing data, an approach that is recommended over listwise deletion (Royston, 2004) . Ten imputed datasets were computed using SPSS 24.0 and pooled estimates are reported in all subsequent analyses.
TA B L E 1 Emotion regulation strategy coding
Emotion regulation strategy Example
Problem-focused/ Problem-solving Note. Values for the original data before the multiple imputation; RT = Reaction Time.
| Descriptive statistics
Descriptive statistics are given in Table 2 , and bivariate correlations are presented in Table 3 Children's age was associated with reaction times to the cognitive task (r = −0.505, p < 0.001), emotional reactivity (r = 0.187, p = 0.032), and general emotion regulation (r = −0.203, p = 0.019). Age was also correlated with strategy repertoire (r = 0.334, p < 0.001), such that being older was associated with a larger repertoire. Lastly, age was correlated with distress during the fear-eliciting task (r = −0.344, p < 0.001). Younger children showed greater distress during the task.
Given these patterns, age was covaried in the regression models. 
| RSA reactivity comparisons across tasks
| Is RSA reactivity a transcontextual or contextspecific marker of emotional functioning?
Variables were mean-centered before the creation of the interactions and inclusion in the models. When relevant, interactions were plotted at points ±1SD (corresponding to low and high levels) from the mean (Aiken, West, & Reno, 1991) . A total of 9 hierarchical linear regressions were conducted to test our expectation that the three components of emotional responding (emotional reactivity, general emotion regulation, and strategy repertoires) would be predicted by each of the three types of RSA reactivity (to the disappointing, fear-eliciting, and cognitive tasks). In the first step of each model, we entered age, gender, resting RSA, and the relevant behavioral measure for the task (e.g., behavioral distress during the fear task was included in models examining RSA reactivity to the fear-eliciting episode). In the second step, we entered RSA reactivity to the task (e.g., RSA reactivity to the fear task). At step 3, we entered the interaction between RSA reactivity for the specific task and resting RSA.
| Emotional reactivity
RSA reactivity during the cognitive task
The first step of the model resulted in a significant model, F(4, 139) = 4.687, p = 0.002 (Table 4a) 
RSA reactivity during the disappointment task
The first step of the model resulted in a significant model, F(4, 139) = 4.546, p = 0.002 (Table 4b ). The addition of other terms in subsequent steps did not improve the model.
RSA reactivity during the fear task
The first step of the model resulted in a significant model, F(4, 139) = 4.557, p = 0.001 (Table 4c ). The addition of other terms in subsequent steps did not improve the model. Thus, RSA reactivity during an inhibitory control cognitive challenge emerged as a uniquely important psychophysiological factor in predicting children's emotional reactivity, and this effect was qualified by resting RSA. The typical pattern of higher RSA predicting better functioning, as evidenced by less emotional reactivity, was detected only for children who showed less RSA augmentation (greater RSA suppression) during the cognitive challenge.
| General emotion regulation
RSA reactivity during the cognitive task
The first step of the model resulted in a significant model, F(4, 139) = 3.089, p = 0.023 (Table 5a ). The addition of RSA reactivity to the cognitive task and the two-way interaction did not improve the model.
RSA reactivity during the disappointment task
The first step of the model resulted in a significant model, F(4, 139) = 2.566, p = 0.047 (Table 5b) . Neither the addition of RSA reactivity nor the two-way interaction improved the model.
RSA reactivity during the fear task
The first step resulted in a significant model, F(4, 139) = 2.717, p = 0.040 (Table 5c ). The addition of RSA reactivity to the fear task In summary, only RSA reactivity to the fear-eliciting task predicted children's general emotion regulation, such that children were reported as being more well-regulated as they showed greater RSA suppression (less RSA augmentation) during the fear-eliciting task.
| Emotion regulation strategy knowledge
RSA reactivity during the cognitive task
The first step of the model resulted in a significant model, F(4, 139) = 6.707, p < 0.001 (Table 6a ). The addition of RSA reactivity to the cognitive task and the interaction did not improve the model.
RSA reactivity during the disappointment task
The first step resulted in a significant model, F(4, 139) = 6.149, p < 0.001 (Table 6b ). The addition of RSA reactivity to the disap- 
RSA reactivity during the fear task
The first step was significant, F(4, 139) = 8.587, p < 0.001, R 2 = 0.198 (Table 6c ). The addition of RSA reactivity to the fear task and the interaction did not improve the model.
In summary, only RSA reactivity during the disappointment task predicted children's self-described emotion regulation strategy knowledge, and this effect was again moderated by resting RSA. Step 3 Contrary to our findings for emotional reactivity and general emotion regulation, for child strategy knowledge it was RSA augmentation to the disappointment task coupled with higher resting RSA that was associated with larger repertoires.
| D ISCUSS I ON
The goal of this study was to explore whether RSA reactivity is best thought of as a transcontextual or context-specific marker of emotional functioning in childhood. We explored how resting RSA and RSA reactivity during multiple task types (i.e., cognitive, fear-eliciting, and disappointing tasks) predicted three aspects of children's emotional functioning: emotional reactivity, general emotion regulation, and emotion regulation strategy knowledge.
We found that RSA reactivity during the cognitive task interacted with resting RSA to predict parent-reported emotional reactivity, that RSA reactivity to the fear-eliciting task directly predicted better parent-reported general emotion regulation, and that RSA reactivity to the disappointment challenge interacted with resting RSA to predict children's self-described emotion regulation strategy repertoires. Thus, each RSA reactivity context we examined was linked with a specific aspect of emotional functioning, supporting the view of PNS regulation as a marker of adaptive emotional functioning that is context dependent rather than transcontextual. These findings certainly highlight the importance of considering contextual aspects of laboratory challenges when clarifying the role of physiology on healthy functioning (e.g., and suggest the importance of thinking more deeply about the fit between the outcome being assessed and the task context used to elicit reactivity. As for the direction of RSA reactivity that was associated with better emotional functioning, as expected, we found that greater RSA suppression during the cognitive task and the fear-eliciting task, and greater RSA augmentation during the disappointment task predicted better emotional functioning. Thus, our findings add to a growing body of knowledge suggesting that the directionality (i.e., suppression vs. augmentation) of physiological reactivity that is most beneficial is dependent on the task demands (e.g., Calkins & Keane, 2004; Davis et al., 2016) .
| Resting RSA and emotional functioning
Contrasting with the vast literature on this topic, we found that higher resting RSA was associated with emotion regulation strategy knowledge, but not other aspects of emotional functioning (Calkins, 1997; Calkins & Keane, 2004) . A larger strategy repertoire in childhood reflects children's growing capacity to regulate their emotions (by suggesting a more extensive knowledge of strategies), and our finding that a larger repertoire was associated with higher resting RSA supports this idea. Our results that higher resting RSA was associated with a larger repertoire offer support for measures of strategy knowledge as a useful index of individual differences in children's growing regulatory abilities. Moreover, the fact that resting RSA contextualized the effects of RSA reactivity for two of our three outcomes aligns with recent calls to consider resting RSA in conjunction with reactivity to fully understand the role of reactivity in adaptive functioning (Graziano & Derefinko, 2013) .
| RSA reactivity and emotional functioning
The most noteworthy pattern of findings from our study was that each outcome was predicted by a different RSA reactivity measure.
Supporting previous research showing that greater suppression seems to be the most adaptive pattern of RSA reactivity to cognitive tasks (i.e., Quas et al., 2004) , we found that for children with higher resting RSA, showing less augmentation (or suppression) to the cognitive task was associated with less emotional reactivity. However, it is important to highlight that on average, children showed augmentation to this task. It is possible that most children showed augmentation to this task because they did not find it particularly demanding, which allowed them to elicit a calming response while still engaging with the task. The high accuracy rate for this task >90% further suggests that this task might not have been perceived by the children in the study as particularly demanding, reducing the amount of resources that had to be deployed to perform well in the task. It makes sense that RSA reactivity to a cognitive task predicted emotional reactivity, as inhibitory control (the measure used for this task) might be particularly relevant for aspects of emotional functioning that are encompassed by emotional reactivity, such as the intensity with which one experiences an emotion and how sensitive one is to external input that might generate an emotional response. PNS regulation during a cognitive task might reflect a general ability to adaptively engage with the environment, and this might be more closely related to children's general tendencies for emotional reactions than it is to children's active regulation of negative emotions. This is important as difficulties with emotional reactivity might indicate an inability to adaptively engage with the environment and might serve as a precursor for later psychopathology. Step 3 Additional to the discrete emotion differences in these patterns, it is also important to highlight that the directionality of RSA Step 3 
| Comparisons with previous studies on the link between RSA and emotional functioning
Although some studies have explored the links between some aspects of emotional functioning and RSA, few have used multiple measures of RSA and multiple emotional outcomes within the same study; thus, we synthesize here how our findings compare to previous studies on these associations to showcase this strength of the study. First, our finding that less augmentation (or suppression) for a cognitive challenge was associated with emotional reactivity is consistent with Calkins and Keane (2004) findings with younger children. In that study, they used an attention task while in this study we used an inhibition task; nonetheless, the similarity of our results further supports our argument that RSA during a cognitive task might better reflect a general ability to adaptively engage with the environment that is particularly relevant for emotional reactivity. Additionally, our inclusion of a strategy repertoire measure helps to clarify some of the nonfindings from previous studies. For example, as was the case in our study, Calkins and Keane (2004) also failed to find associations between a general measure of emotion regulation (i.e., ER subscale of ERC) and resting RSA. The fact that we also did not find this association but found a link with emotion regulation strategy repertoires suggests that this lack of findings might be due to a mismatch between RSA measure and emotional outcome of interest. Rather than interpreting resting RSA as uninformative for emotion regulation measures in general, our findings suggest that resting RSA is better suited for studies using strategy measures. Research on emotion regulation strategy repertoires in childhood is nascent; thus, our findings suggest novel and exciting directions for future research aiming to further explore the role of RSA on children's growing regulatory repertoires. More broadly, our finding that the level of reactivity differed across tasks fits well with the Calkins and Keane (2004) study, which documented a similar pattern. Our study extends this with older children and across disappointment and fear contexts.
Thus, findings contribute to the growing body of knowledge about emotional functioning and RSA and suggest novel ways that physiological measures can inform this understanding.
| The importance of considering context to clarify the link between emotional functioning and parasympathetic regulation
As highlighted in the introduction, RSA reactivity has often been thought of as a domain-general marker of adaptive functioning.
Although some research supports this (Calkins, 1997; Calkins & Keane, 2004; Obradović et al., 2010) , recent research suggests that task context matters (Calkins et al., 2007; Hinnant & El-Sheik, 2009 ) and that RSA reactivity may not be as domain-general as previously thought. Although this insight is not new, as other researchers have mentioned similar ideas in the past (e.g., Calkins & Keane, 2004) , our study offers strong support for exploring RSA as a context-specific mechanism. In the current study, we sought to examine this and found strong evidence that the link between emotional functioning and RSA reactivity is most usefully interpreted within the context under which reactivity is measured. Prior studies have been limited in the information they provide about how reactivity across several contexts relates to emotional functioning more broadly. The differences we found across emotional and nonemotional contexts in the current study serve to highlight the complexity of these associations and the need to consider discrete contexts when examining PNS functioning as it relates to other regulatory processes. Moreover, the specificity of our findings across areas of emotional functioning strongly suggests the importance of considering not only the context under which reactivity is measured but also the construct of interest as part of a larger consideration of fit between task contexts and outcomes. 
| Limitations and future directions
Some limitations of the current study should be noted. It is necessary to acknowledge the modest reliability of the parent-reported emotion regulation subscale, and future studies should aim to replicate these findings in a sample with more reliable scores of parent-reported emotion regulation. Additionally, we acknowledge that there are many contexts that would potentially influence adaptive emotional functioning beyond the three considered here. For example, children are often in social situations, and reactivity to these social situations is potentially meaningful for children's understanding of how someone else feels, an essential emotional functioning skill children acquire in childhood. Additionally, in terms of RSA acquisition, we note that different task contexts had different postural demands (standing, sitting) that could potentially have contributed to differences in the reactivity measures between tasks. However, ECG is robust and our data were not unduly affected by movement or postural artifacts. Additionally, children experience other types of discrete emotions not considered in this study, such as anger and happiness, and reactivity to these types of emotions should also relate to emotional functioning in specific ways. But, no study can explore all possible contexts and our study indicates that looking at several contexts within a single study is a necessary step toward a full understanding of emotional development. Lastly, given our modest sample size, we were unable to thoroughly explore age differences in the pattern of results. Of course, childhood is a developmental phase in which substantial improvements in emotional functioning occur, and thus, our findings should be viewed as a promising but initial step toward a more complete understanding of the relations between age, physiology, and emotional functioning in childhood.
| CON CLUS ION
Our findings highlight the importance of considering discrete task contexts when trying to understand relations between physiological and emotional responding in childhood. This study offers some of the first empirical evidence that RSA reactivity is not a domain-general measure of emotional functioning but is best understood and conceptualized as a context-dependent marker. This insight represents an important contribution to our understanding of emotional functioning and PNS regulation in childhood.
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